The intake and development of Onchocerca volvulus in Simulium pintoi from the Parima mountain region of the Federal Territory of Amazonas in Venezuela, were studied experimentally. When wild females fed on the lower halfofthe legs and lower third of the back of an onchocerciasis patient harboring 23 and 264 microfllariae per skin snip, respectively, at each site, an average (median) of 14 (range, 1â€"77) and 245 (range, 58â€"495) microfilariae was ingested. However, within 24 hours of microfilarial ingestion a mortality of 47% (16/34 flies) was observed in the group of flies which fed on the back, as compared with 2% (2/101 ifies) in the other group which fed on the legs. At a temperature varying between 16Â°C and 24Â°C, the development of 0. volvulus larvae in S. pintoi was synchronous and orderly; no abnormal nor deformed larvae were observed. Third-stage larvae were first seen in the head of flies dying between 8 and 9 days after microfilanal ingestion, and 98 of 100 larvae recovered from days 10â€"16were in the third stage. The proportions of females harboring third-stage larvae among flies which lived through day 8 in the two groups which fed on the legs and back, respectively, were 55% (2 1/38 flies) and 63% (5/8 flies). Although only two of five positive flies in the latter group contained third-stage larvae in the head (1 and 12, respectively), 71% (15/21 positive flies) of the former group had an average of 2.7 third-stage larvae in the head (range, 1â€"10). In conclusion, it is suggested that S. pintoi is an efficient vector of 0. volvulus due to its high susceptibility, in spite of the high mortality caused by an excessive intake of microfilariae.
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In addition to the classical onchocerciasis foci group and a few missionary families are resident at Parima B, and the prevalence rate for onchocerciasis was 73.9% by the skin-snipping method.3 The predominant man-biting blackfly species was S. pintoi, com prising 94% of the total catches. The natural in fection rate of unfed female S. pintoi was 4.7% (7/477 flies dissected) for all stages of larvae and 0.2% (1/477 flies dissected) for infective larvae of 0. volvulus.
Intake of 0. volvulus microfilariae by S. pintoi
Female S. pintoi were captured while feeding on a volunteer (male Yanomama Indian) with onchocerciasis.
In view of the fact that S. pintoi has a predilection for feeding on the lower parts There was considerable variation in microfi lana! intakes among individual females (Fig. 1) . Of 19 females which fed on the lower half of the legs, 84% were positive, and contained an av erage (median) of 14 microfilariae per fly (range, 1â€"77microfilariae).
On the other hand, all 11 females which fed on the back harbored micro filariae; microfilarial intake ranged from 58 to 495 microfilariae per fly, with an average of 245 microfilariae.
The feeding time differed, depending on the body parts of the volunteer on which flies fed. An average of 1.8 mm (range, 1.0â€"2.7mm) and 2.5 mm (range, 1.8â€"3.5mm) was required by the two groups of flies which fed on the legs and back, respectively. However, apparently no cor relation was observed between microfilarial in take and feeding time, as shown in Figure 1 .
Development ofO. volvulus larvae in S. pintoi
In both groups, third-stage larvae were first seen in the head of flies dying between 8 and 9 days after ingestion of microfilariae. The devel opment of 0. volvulus larvae in S. pintoi was synchronous and orderly (Tables 1 and 2) , as evidenced by the fact that of 100 larvae re covered during days 10â€"16, 98 had already de veloped to the third stage, although, as an cx ception, a few microfilariae and first-stage larvae were still found on days 8 and 9.
The infection rate and average number of lar vae per positive fly were markedly different be tween the two groups of flies with different mi crofilarial intakes. Of 101 females which fed on the legs, 62% were positive with a mean of 3.7 larvae per positive fly (range, 1â€"40) ( Table 1 ). In comparison, 97% (33/34 flies) of the females which fed on the back were positive, and the average number of larvae per positive fly cx amined during days 2â€"1 1 was 12.2 ( Table 2) .
The proportions of female S. pintoi harboring third-stage larvae among ifies which lived through day 8 in the groups which fed on the legs and back were 55% (21/38 flies) and 63% (5/8 flies), respectively ( Table 3) . Two of five positive flies which fed on the back contained, respectively, one and 12 third-stage larvae in the head (Table  3) . These amounted to 40% of the third-stage larvae recovered (Table 4) . On the other hand, 71% (15/21 ffies) of the positive flies which fed on the legs harbored third-stage larvae (1â€"10 lar vae, avg. 2.7) in the head (Table 3) ; these rep resented 57% ofthe third-stage larvae recovered (Table 4 ). The average length of the third-stage larvae thus obtained was 553.0 @im (range 457.2â€" 704.6 @tm), and the width 18.6 @im (range 17.4â€"
1 Mm).

Mortality ofS. pintoi within 24 hours and 8 days after intake of microfzlariae
Within 24 hours of ingestion of microfilariae, a high mortality (47%) was observed in the group of flies which fed on the back, whereas only 2% of the females in the other group, which fed on the legs, died (Fig. 2) . On the other hand, in the group offfies which fed on the back the mortality rate during days 2â€"8(56%) was slightly lower than that ofthe group which fed on the legs (62%), although the worm burden per fly in the former group was three times as high as that in the latter. (100)0(0)0(0)0(0)2112929(29)20(69)9(31)0(0)0(0) (4)0(0)1(25)3(75)0(0)61144(4)0(0)1(25)3(75)0(0)733237.7(2â€"14)0 (0)1 (4)22 (96)0 (0)82298.5(2â€"7)1(11)1(11)7(78)0(0)9333411.3(8â€"16)1(3)1(3)30(88)2(6)1044338.2(1â€"20)0(0)0 (0)2 (6)31(94)1110â€"â€"(â€")â€"(â€"â€")â€"(â€")â€"(â€"â€")â€"(â€")Total3433 t Total numbers from days 2-11.
this filarial parasite, as larval development was synchronous, no abnormal or deformed larvae were observed, and nearly all the larvae re covered on day 10 or later were in the third stage.
The proportion of flies with third-stage larvae in the head among survivors was 40% in the group of flies which fed on the back. This low rate is probably attributable to the fact that all flies died by day 1 1â€"the period being not long enough to allow the third-stage larvae to migrate to the head. In fact, the corresponding rate in the other group which fed on the legs in which many flies survived several days beyond day 9 was high (7 1%). Therefore, it is suggested that the possi bility for infective larvae to be inoculated into man by S. pintoi is high.
On the other hand, our data reveal that high intake ofmicrofilanae is lethal to S. pintoi within the first 24 hours ofinfection. This phenomenon In the present study, it has been demonstrated that S. pintoi from Parima B of the Parima mountain region, Venezuela, supports the de velopment of the microfilariae of 0. volvulus to the infective stage. Furthermore, this species is judged to be highly susceptible to infection with is explained by the absence of toothed bucco pharyngeal armature which has been reported to be a deStructive apparatus against ingested mi crofilariaeâ€"thus preventing them from damag ing the midgut or other organs of the host insect. 8 In lacking such an armature,2 this species is sim ilar to S. metallicum in Guatemala, which often exhibited high mortality immediately after inges tion of many microfilariae.@Â°In contrast, it is noteworthy that on and after day 2 post-infection survival of S. pintoi seems unlikely to be affected by the presence of parasites in the thorax or head. As many as 20 third-stage larvae were observed in one fly examined on day 10 ( Table 2 ). Considering the above findings, it is suggested thatS.pintoi isan efficient experimental vector of 0. volvulus, although high mortality is caused if large numbers of microfilariae are ingested.
During the present study, it was observed that S. pintoi was the most abundant man-biting blackfly species in the region of Sierra Parima and its foothills (250â€"1,000 m in altitude), whereas this species was replaced by the S. ama zonicum-sanguineum group in the lowlands (100â€"
